Sumimiitary. Leaves of dark-grown corn (Zea in'ays) were illulminated for periods ranging from 3 minutes to 12 hours. The changes in the activities of ribose-5-phosphate isomerase, ribulose-5-phosphate kinase, and ribulose-l,5-diphosphate carboxylase were followed.
somes, and a soluble amino acid activating system ( 13, 25, 26, 27, 30) . When etiolated leaves are exposed to light the proplastids uindergo great struictlural and biochemical changes in which nucleic acid and protein metabolism may be involved. Therefore it is of interest to follow the production of enzymes foulnd in the chloroplast and cytoplasm upon illuimination of leaves of dark-grown plants. The activities of 3 enzvmes which participate in the photosynthetic fixationi of carbon were sttudied in the present investigation: ribose-5-phosphate (R-5-P) isomerase; ribiilose-5-phosphate (Ru-5-P) kinase; and ribulose-l,5-diphosphate (RuDP) carboxylase. The first of these is fouind both in the stitutes of Health and in part by the Wallace C. and Clara A. Abbott Fund of the University of Chicago. 2 Present address: Department of Botany, University of Hong Kong. 3 Present address: Department of Biophysics, University of Chicago. 4 Research Career Awardee of the National Institute of General Medical Sciences. cytoplasm and the chloroplast; the latter 2 only in the chloroplast (9, 25 (14) has shown that the amouniit of fraction I protein is greater in illuminated than in dark-grown plants. Fraction I protein may be identical with RiuDP carboxylase (7, 28) . In addition, a similar pattern has been fouind in the development of 'NADP-triose-phosphate dehydrogenase in P. vulgaris (17, 19, 20) Inhibitors of nuicleic acid and protein synthesis have been shown to affect the development of chloroplast components. The development of chlo-glyceric acid) in barley seedlings is inhibited by chloramphenicol (7, 25) . Formation of NADP-3-phosphoglyceraldehyde dehydrogenase is reported to be insensitive to chloramphenicol (19) .
Materials and Methods
Corn seedlings (WNF9 X B37) which had been grown in vermiculite in the dark for 10 to (16) .
RuDP carboxylase was assayed by a modification of the method of Trown (28 (10) and converted to the sodiumil salt before use by the method of Trown (28) . Incubation was at 300 for 4 minutes and was terminated by the addition of 0.1 ml of 5 N HCl. Aliquots of 0.1 ml were dried on filter paper discs anid counIted in a Packard Tri-Carb Liquid Scintillation Spectrometer using scintillation solution 1 (8) .
Ru-S-P kinase was assayed spectrophotometrically by the method of Racker (22) Later, the level of this enzyme appeared to drop until by 12 hours after the beginning of illumination the activity of this enzyme was about the same or slightly lower than in etiolated tissues; this change may also be insignificant. By 18 hours, uinder these conditions, the activity of the isomerase is increase(d by 50 %. In a single experiment, the level of this enzyme more than doubled between the twelfth ancd twenty-fourth hour of illumination and then almost doubled again during the following 24 hours.
In leaves treated with chloramphenicol, isomerase activity showed no significant changes. Ribulose-5-Phosphate Kinase. As with all the other enzymes studied, Ru-S-P kinase could be detected in unilluminated leaves. The level of activity remained constant during illumination until 6 to 12 hours had elapsed. After 12 hours in the light the level of this enzyme was on the average about 66 % greater than it had been in the unilluminated tissues; no increase in activity could be detected in leaves treated with chloramphenicol prior to illumination ( In leaves treated with chloramphenicol for 30 minutes before, and throughout illumination, the rise in RuDP carboxylase activity during the first 3 minutes of exposure to light was unaffected but the normal subsequent increases in activity not only failed to occur but also led to activity levels below those in the dark control leaves ( table I) . The initial rise in activity could not be observed however, when exposure to chloramphenicol was begun 3.5 hours before illumination. Exposure to 10-3 M puromycin for 6 hours before illumination also prevented the initial increase in activity normally observed during illumination for 3 minutes (table   II) .
Chlorophyll. As shown in table I, for the 10 to 12 day-old leaves used in these experiments, after the photoconversion of the protochlorophyllide present before illumination, a slow increase in chlorophyll content occurred. After 3 hours in the light, the level of chlorophyll was approximately 10 times greater than that of the protochlorophyllide present in unilluminated leaves; the net synthesis of chlorophyll during the first 3 The inhibitory effect of chloramphenicol on chlorophyll production seen here is similar to that on pigmentation of etiolated beans (18) .
Discussion
In bacteria, enzymes in a single biosynthetic pathway have frequently been found to be under coordinate control. However, the complex pattern of changes in the levels of chlorophyll and enzymes of the photosynthetic carbon reduction path, during the first 12 hours of illumination of etiolated maize leaves, seems to argue against a single inductive step which coordinately induces synthesis of the proteins involved and consequently against the hypothesis that the genes controlling the production of these components are all part of a single operon.
Reviewing the sequtenice of stimuilated synthesis of these components, judclge(d as the increased activity which can l)e blockedl by inhibition of protein synthesis, RuDP carboxylase activity increased during illutmination for a few minuttes and reached a maximuim abolit 3 to 6 houirs after the initiation of illuimination, i.e. in advance of the phase of rapid accuimuilation of chlorophyll; Rui-5-P kinase activity begani to increase after leaves had been in the light for 6 to 12 houirs, i.e. the changes in activity rouighly paralleled alterationis in chlorophyll content; on the other hand, R-5-P isomerase activity rose signiificantly only after 12 houirs of illulminatioin. These differences in patterns of increased activity leave open the passibility that mo(lifications in the level of a prodtuct or suibstrate of 1 enzyme might lead to stimullation of produiction of another enzyme in this biosynthetic sequence. 
